H2O2 production, modification of the glutathione status and methemoglobin formation in red blood cells exposed to diethyldithiocarbamate in vitro.
Human red blood cells treated with the CuZn superoxide dismutase inhibitor diethyldithiocarbamate (DDC) undergo metabolic modifications in addition to the superoxide dismutase inhibition: oxidation of the reduced glutathione (GSH) to oxidized glutathione (GSSG), methemoglobin formation, and increased hexose monophosphate shunt activity were observed. The magnitudes of these changes are dependent on the DDC concentration. Under nitrogen, only superoxide dismutase inhibition occurs. After removal of the GSH with N-ethylmaleimide, production of H2O2 can be detected by measuring the red cell catalase inhibition in the presence of 3-amino-1,2,4-triazole. H2O2 production is not altered by conversion of oxyhemoglobin to methemoglobin by sodium nitrite prior to incubation. GSH oxidation and methemoglobin formation are stopped when DDC is eliminated from the incubation medium after completion of the superoxide dismutase inhibition. These data indicate that methemoglobin formation and modification of the GSH status in red cells treated by DDC are not a direct consequence of the CuZn superoxide dismutase inhibition but are due rather to a DDC-dependent production of H2O2.